New apoptosis cascade mediated by lysosomal enzyme and its protection by epigallo-catechin gallate.
We found a novel procaspase-3 activating cascade mediated by lysosomal enzyme. The activating enzyme of procaspase-3, named lysoapoptase having the molecular weight of 78kDa was determined to be a lactoferrin located in the lysosome. Recombinant lactoferrin accelerated the processing of procaspase-3 to form active caspase-3 in vitro. D-Galactosamine is a well-known inducer of hepatocyte apoptosis. The caspase-3 which plays a common central role in the final step of various apoptosis cascades, was dramatically increased in the cytoplasm by the d-galactosamine administration in vivo. When D-galactosamine was administrated as a death signal in vivo, the lysosomal lactoferrin was released into the cytoplasm and procaspase-3 located in the cytoplasm was processed to form active caspase-3. The cotreatment of epigallo-catechin gallate resulted in the complete protection of the hepatocyte apoptosis suppressing the increases of caspase-3 in the cytoplasm. The caspase-3 activity was also inhibited directly by the epigallo-catechin gallate. Therefore, all apoptosis cascades mediated by caspase-3 should be suppressed by epigallo-catechin gallate. The caspase-3 activity was not only directly inhibited by epigallo-catechin gallate in vitro, but the release of lactoferrin from the lysosomes into the cytoplasm was also suppressed by epigallo-catechin gallate treatment in vivo. Therefore, the apoptosis induction was suppressed at the two successive steps by cotreatment of epigallo-catechin gallate in vivo.